Metabolism of progesterone by avian granulosa cells in culture.
Previous studies have demonstrated that progesterone is the primary product of steroidogenesis in avian granulosa cells during short-term incubation. However, during more prolonged culture, lasting several days, the progesterone content in the medium was found to decrease progressively, indicating in vitro metabolic conversion. In the present study we have isolated and identified a number of progesterone metabolites. Granulosa cells, isolated from mature ovarian follicles of laying hens, were cultured in medium 199 supplemented with fetal calf serum and containing [14C]progesterone. After 4 days in culture, cells + media were extracted and the radioactive metabolites separated and identified by TLC, HPLC and GC-MS. Several of the metabolites were further characterized by derivatization and crystallization to constant specific activity. A total of 24 radioactive substances was detected. Of these, 15 have been positively identified, 5 tentatively and the remaining 4 are unidentified. The principal metabolite, representing more than 45% of the total radioactivity, was identified as 3 alpha-hydroxy-5 beta-pregnan-20-one. In addition, significant amounts of 3 alpha-hydroxy-5 alpha-pregnan-20-one (5.76%), 5 beta-pregnane-3,20-dione (3.05%), and 5 alpha-pregnane-3,20-dione (2.95%) were detected and identified. The results indicate that avian granulosa cells possess 3 alpha-hydroxy-steroid dehydrogenase (3 alpha-HSD), 17 beta-HSD, 20 alpha-HSD, 20 beta-HSD, 17 alpha-hydroxylase, C17-20-lyase and 5 alpha- and 5 beta-reductase activities. These enzyme activities may convert progesterone to biologically inactive or less active metabolites. However, a functional role for some of these metabolites cannot be ruled out.